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Development of transgenic strawberry plants expressing monellin,

a sweet protein
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Abstract Leaf discs from ‘Yeobong’ and ‘Maehyang’
strawberry plants were used as explants for transformation.
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The Agrobacterium tumefaciens strain EHA105 harboring
the monellin gene under the control of the CaMV 35S
promoter was used in co-cultivation experiments. The
frequencies of callus formation and plant regeneration from
leaf explants after co-cultivation in ‘Yeobong” were higher
than those of ‘Maehyang’. These transgenic plants showed
normal growth patterns and flowering. PCR and Southern
hybridization confirmed that 1 to 2 copies of the monellin
gene were integrated into genome of the transgenic
strawberry plants. Northern blot analysis confirm that the
transcripts were expressed in transgenic strawberry plants.
Although long-term subcultured transgenic strawberry
plants showed a phenomenon to escape the transgene, the
transformation system established in this study provides new
opportunities for genetic improvement of strawberry plants.

Keywords Agrobacterium-mediated transformation, Mon-
ellin, Strawberry, Sweet protein
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Fig. 1 Plant transformation vector (pGA482-pS1D). Pnos and
Tnos, nopalin synthase promoter and terminator sequences,
respectively; NPTII, neomycin phosphotransferase; P35S,
CaMV 35S promoter; H, Hindlll; X, Xbal; S, Sstl; K, Kpnl
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Fig. 2 Development of transgenic ‘Maehyang’ strawberry plants
after Agrobacterium co-cultivation with pGA482-pS1D vector.
(A) Proliferation of green calluses on selection medium with 50
mg/L kanamycin. (B) Plantlets developed from green calluses.
(C) Rooted plants. (D) Acclimatized plants in potting soil. (E)
Transgenic daughter plants transplanted to soil in the greenhouse
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‘Yeobong’

‘Maehyang’

Fig. 3 Flowering of transgenic strawberry plants. (A and B)
Wild type and transgenic plants of ‘Yeobong’. (C and D)
Wild type and transgenic plants of ‘Maehyang’
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Fig. 4 PCR analysis of ‘Maehyang’ strawberry plants. (A) Monellin

specific primer. (B) NPTII specific primer. PC, Positive control;

1-4, Putative transgenic plants; NC, Non-transgenic control plant
WT 1-3 1-4 2-1 2-2 5-1 WT 1 2 3

(kb)
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‘Yeobong’ ‘Maehyang’

Fig. 5 Southern blot analysis of transgenic strawberry plants.

WT, Non-transgenic control plant; 1-3 ~5-1 and 1 ~ 3, transgenic
‘Yeobong’ and ‘Maehyang’ transgenic plants, respectively

WT 1-3 1-4 2-1 2-2 2-3 2-4 2-5 2-8 5-1 WT 1 2 3

“HF’#HHBH’*“ E!""

‘Yeobong’

‘Maehyang’

Fig. 6 Northern blot analysis of transgenic strawberry plants.
WT, Non-transgenic control plant; 1-3 ~ 5-1 and 1 ~ 3, “Yeobong’
and ‘Maehyang’ transgenic plants, respectively. Low panel was
EtBr-stained RNA gel
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